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This, in particular, gives that Y" is actually contractible for n 5 3 (theorem 14). Using a result of Stallings this gives that, for n = 3, if we assume Y to be smooth then Vis diffeomorphic with R6 (corollary 15). Further, for any fixed prime p # 2 (see corollary 6) we give an example (example (13)) of a normal Stein space V" (where n = 20, +jz) + 2, for any positive integers ji, j, with j, even and satisfying j, 2 j, + 2), which is the image of a contractible normal Stein space under a proper analytic map of degree p, such that H"l-' (Y", Z,) # 0. Actually, I believe it should be possible to give such examples in dim n = 4 and that too in the algebraic category.
Finally, we use a result of Srinivas (see the Appendix) to conclude that, in case V" is smooth affine algebraic variety and W = C" with f a proper polynomial map then for n I 4, CH' ( Y") = 0. Also, CH' ( V") = Pit ( Y") = 0, for any n, (due to Gurjar) and CH" ( Y") = 0, for any n, which is easy to see. Our theorem (2) is an easy consequence of a 'transfer' homomorphism in the theory of transformation groups, whereas theorem (7) is proved by making essential use of classical Smith theory. Due to lemma (j), we are led to the following question.
"Let X be a G-space (G a finite group) and K a subgroup of G, such that X/K is Z (or Z,) acyclic. What can we say about the topology of X/G?"
We prove theorem (8) and its corollary (11) which, together, assert that; under a 'mild' restriction, if i. is the largest integer with H io(X, A) # 0 and K is a subgroup of G with Hb(X/K,A)= 0 then H'(X/G,A)= 0 forall i> i,, where A = Z or Z,. We give an example (example (12)), to show that this result is sharp. My most sincere thanks are due to R. V. Gurjar. His question led to various questions answered in this paper and with whom I had many helpful conversations.
My thanks are also due to Spencer Bloch, M. V. Nori, R. R. Simha and A. A. Suslin for some useful conversations. Finally, I sincerely thank the referee for his comments which helped to bring the paper to its present form.
NOTATIONS
All the spaces, considered in this paper, are paracompact. Cohomologies would mean sheaf cohomologies. A space X is called A-acyclic (for a module A) if Ho (X, A) z A and 0 otherwise.
For a finite group G, 1 G 1 will denote its order. For a G-space X, XG = (x E X: gx = x for all gEGf.
The transfer map, in the theory of transformation groups, gives the following. To prove (b); we imitate the interesting argument due to Gurjar [4 (a), (b) and (c)]. Let v 5 V be the simply connected cover of V and let f: W + P be some lift off. Gurjar [4 (a); lemma 3.1 and remark following it] proves that rri (V) is finite. He tacitly assumes (in his lemma (3.1)) that W and V are normal. Now, p can be given the structure of a normal Stein space so that f: W -+ V is a proper (and hence open and hence surjective) morphism. Applying our theorem (2), part (a), to the map 7, we get that x(P) = 1, where x denotes the Euler-PoincarC characteristic. But x ( P) = 1 x1 ( V) 1 ;c ( Y). and hence V is simply connected. It is here we are using that V is the homotopy type of a finite CK' complex.
Since the analytic Picard group of V z H'( V. Z). its triviality follows.
LE.M.MA 5. Given any rwo irreducible and normal Stein spaces %'. Vand a proper surjectiue analytic mapf: W -+ V, there exists an irreducible and normal Stein space X bvith an analytic map I++: X -+ W, afinite group G acting as analytic automorphisms on X and a subgroup K of G, such that the map II/ factors through Xl K inducing isomorphism from X] K onto Wand the map f o $ factors through X/G inducing isomorphism from X/G onto V.
Proof can be found in Holmann [6; $4, pp. 339-3401.
COROLLARY 6. Under the hypothesis of theorem (2) if rhe map f: W + V is a Galois cocer (i.e. the funcrion field C ( W) is Galois over @ ( V)) (e.g. if deg f = 2), then V is Z-acyclic (in fact contractible).
This corollary is immediate, in view of the above lemma and [3 (b); chapter III, theorem 7.12-J.
We come to the following main result of this paper.
THEOREM 7. If a normal Stein space V" (of complex dimn) is the image of a (topologicall!*f contractible normal Stein space W" under a proper analytic map, then H"( V",Z) = 0. (One important example of such a W" is, of course, C".)
In fact, for this theorem to hold good, the contractibility of CV" could be relaxed to the requirement that H"( IV"", Z) = 0.
Proof. This follows easily from the following theorem (more precisely its corollary (11)) coupled with lemma (5) and the following result due to Hamm [j] .
"Any Stein space V" (of complex dim n) is homotopy type of a n-dimensional C W complex".
THEOREM 8. Let X be a G-space (G a finite group) of finite cohomological dimension and p be a prime, such that H'(X, Z,) = 0 for all i > i,, (iO 2 0 is fixed). Let K be a subgroup of G with H'"(X/K, Z,) = 0. We further assume that H'(X,(K, p), Z,) = 0 for all i 2 i,, where X,(K,p) = {XE X: p dicides the order of IJI, n L, where I, denotes the isotopy at x (with respect to the G-action) and L is the largest normal subgroup of G contained in K ]i. Then H'(X/G, Z,) = 0 for all i 2 iO.
Remarks 9. 
H * (X/G, .d) E H* (X, Y. Z,). In fact. more generally H* (X/G. .d" 1 3 H* (X/H, Y/H, Z,),
for any subgroup H of G.
In view of proposition (1) we can assume that p divides lGl:'lKl. Let P' be a (normal) subgroup of a p-group P = G, such that IPljlP'l = p. Fix an element gEP\P', and let g = i gk and r = 1 -g be the elements in Z, [G] (group ring of G). Since G acts on the sheaf k=l d, Z,[G] also acts on .&. Let 6 (resp ?) denote the sheaf morphism: dp' + ,d induced by the action of G (resp r) on d. (z is nothing but the 'transfer' homomorphism at the sheaf level and c?( .sl") c dp.) This gives rise to the following sheaf sequences.
(St) . .
?(A!~') & dp J!, .-cd', and
where ii and i2 are the canonical inclusions.
It can be seen that both the sheaf sequences (S,) and (S,) are short exact (i.e. with zeroes at both ends) provided Y 3 X,(&C. p). From now on, we assume that Y = X,(K, p) and we abbreviate X,(K, p) by X,. They ((S,) and (S,)) give rise to the following long exact cohomology sequences:
From (Et) and (E,) we get the following inequalities:
Summing the above two inequalities, over all k 2 0, we get (after cancellation) the fundamental inequality (using the fact that X is of finite cohomological dimension): 
Moreover, the transfer homomorphism: HiO(X'P,. X,/P,) 4 H'o(XiG, X,/G) is surjective. since IG:'P,I is coprime to p (see the proof of proposition 1). Hence, from commutativity of (D). H'o(X/K, X,, K) --t H'o(.X:G,
X,/G) is a surjection. Further, we have the following commutative diagram.
Hc(X/K, X,/K) 4 H'"(X/K) 1 1 Hio(X/G, X,/G) 3 H'o(X/G) + H'o(X,/G)
(Here the horizontal maps are restriction homomorphisms and the vertical maps are the transfer homomorphisms.)
Since Hio(XS, Z,) = 0 (by assumption), yz is surjective and hence the right vertical map is also surjective. But H'o(X/K) = 0 (by assumption) and hence H'"(X/G) = 0, proving the theorem. 0
The following corollary follows easily by using the Bockstein sequence. 
H'(XiG, Z) 2 H'(X G. Z).
Since this is true for all the primes p, we have that
Now, let Ii: H'(X K, Z) -+ H'(X;G, Z) be the transfer homomorphism.
As the composite map fi O@ is multiplication by I G I/ 1 K 1 ( rr2 : X/K + X/G is the orbit map), ii is surjective for all i 2 i,,. This proves the corollary.
We give below an example to show that our Theorem (8) . . ,W,,) where c E R and all z,., wi E ic. We construct
It is easy to see (using long exact sequences corresponding to appropriate excisive couples) that Ho92~+2~(h4, Z) z Z; H*h+'.'jz(M, Z) z Z, and 0 otherwise.
We define a group action on M as follows. Let B: 2, + Aut (Z,) be the nontrivial homomorphism (2, is nothing but a copy of Z,). Consider the group G = Z2 @ (Z, xB 2,). Let 0' (resp. e,) denote the generator of Z2 (resp. 2,). We define cl By specializing our results to the case when n I 3, we get the following.
THEOREM 14. Let f: W" -+ V" be a proper analytic map from a (topoiogically) contractible and normal Stein space W (of complex dim n) onto a normal Stein space V. We further assume that n I 3, then Valso is contractible (we do not a priori assume that V is the homotopy type of a finite C W complex).
Proof. Let P be the simply connected cover of V and let 7 be a lift off i.e. COROLLARY 18. Let V" be as above. Then
Proof. Combine theorem (17) with theorems (2) and (7) and with the fact that CH"( V") is always torsion free. E Finally, we add the following. 
H3(X, E) --t H'(X, %;)-H'(X, .df;) --t H'(X. Z).
If X is projective, Bloch- 
Proof.
We have to show that for any N > 0. the map induced by multiplication by N on .x: is injective.
From the exact sequence it suffices to prove that .yj ---t ;Xj s is surjective. If n: X,, -t X is the identity map on X, where X,. is the associated analytic space. the exponential sequence 0 + z -+ fx_ -+ ('f_ + 0 f _ e2nl/ yields a sequence of sheaves on X 0 --+ H -+ i7* r,!-"" --t K*c;a* -.x: *
